vigorous physical activity, spinal posture evaluation results and physical fitness parameters were analyzed. According to time spent doing moderate to vigorous intensity physical activities (MVPA) the sample was divided into 2 groupsa low activity level and moderate-vigorous level of physical activity. We compared spinal posture evaluation results and physical fitness parameters between groups as well as correlations between the duration of moderate-vigorous physical activity, spinal posture evaluation results and physical fitness parameters. Results. The study showed that 22.2% of teenagers had low physical activity level and 16% of teenagers had incorrect posture. Teenagers of low physical activity group were less physically fit and had poorer posture than teenagers in the moderate-vigorous physical activity group. During the 6-minute walking test, teenagers in the low physical activity group walked on average 63.2 meters less (p = 0.002), and their maximum oxygen consumption (VO 2 max) was 0.8 ml.kg.min -1 lower (p = 0.006) than that of teenagers in the moderate-vigorous activity group. Teenagers in the low physical activity group also did not perform as well in the explosive leg power and abdominal muscle endurance tests compared to teenagers in the moderate-vigorous physical activity group. Correlations between the duration of moderate to vigorous intensity physical activity (MVPA) and spinal posture evaluation results as well as some physical fitness parameters were very weak. Conclusion. Teenagers of low physical activity were less physically capable and had poorer posture than teenagers in the moderate to vigorous physical activity group.
Keywords: physical activity, spinal posture, physical fitness, adolescence.
INTRODUCTION
Physical activity in youth is associated with many health benefits in school-aged children and youth 1, 2 . Despite the known importance and associated benefits of regular physical activity in promoting lifelong health and well-being, studies suggest that levels of physical activity decline dramatically during adolescence 3, 4 . The World Health Organization (WHO) recommends for children and teenagers to accumulate at least 60 minutes of moderate to vigorous intensity physical activity daily 5 . However, data suggest that the majority of youth do not meet these guidelines, with approximately 80 % of 13-15 year olds worldwide insufficiently physically active 6 .
Childhood and adolescence is a period of rapid growth and development, since dramatic physiological and psychological changes take place at these ages. Most postural problems occur in this period. The body posture depends on many factors, but it is worth emphasizing that a low level of physical activity and sedentary lifestyle also has a significant impact on the postural parameters 7, 8 .
Physical fitness is considered to be a useful health marker already in childhood and adolescence 9 . Physical fitness is generally considered to be -the ability to perform daily tasks without fatigue.‖ Muscular strength, muscular endurance, cardiovascular endurance, joint flexibility, and body composition are the health-related fitness components of fitness 10 . Physical fitness is in part genetically determined, but it can also be greatly influenced by environmental factors. Physical activity is one of the main determinants 11,12 . However, not enough is known about the relationship between physical activity level and spinal posture as well as physical fitness parameters such as physical capacity, balance, flexibility, muscle power and endurance in the stage of early adolescence.
METHODS

Study design and population
The cross sectional study was carried out at three Lithuanian schools in 2011-2013. The study was performed by the cluster sampling method. All schoolchildren in the 5th -7th grades were invited to participate. The participation rate was 84.7 %. The study population consisted of 532 children, aged from 11 to 14 years (12.99 ± 0.96).
Subjects were examined during the first half of the day during physical education classes and according to the research protocol. The Youth Physical Activity Questionnaire (YPAQ) was filled in at home by the respondents with the help of their parents.
Subject's selection criteria: [11] [12] [13] [14] year old teenagers; written parental permission. Subject's rejection criteria: teenagers younger than 11 and older than 14 years of age; unwillingness to participate in the study; teenagers excused from participating in physical education classes.
The study was conducted with the approval of the Lithuanian Bioethics Committee (Protocol No.1.17/3/2011). Informed consent was obtained in written form from the parents of each participating child.
Assessment of physical activity
The study used the Youth Physical Activity Questionnaire (YPAQ) 13 . The questionnaire lists various physical activities, and participants must indicate the frequency and duration of the activities they undertake over the course of a week, indicating the activities they undertake on weekdays and weekends. This questionnaire is also used to evaluate the nature, frequency and duration of physical activities and passive activities in various settings, e.g., at school and during free time 14 .
Every activity was assessed based on the Compendium of Energy Expenditures for Youth The positioning of ten body segments was awarded 1, 3 or 5 points, where 1 is poor, 3 is average and 5 is good. Head, shoulder, spine, hips, knee and ankle positions were assessed in the frontal plane; neck and upper back, trunk, abdomen, lower back and legs were assessed in the sagittal plane. General posture evaluations were calculated by adding the total number of points acquired from the evaluation of body segments: 50-45 pointsexcellent posture, 44-40 pointsgood, 39-30
average, 29-20poor, less than 19extremely poor.
Assessment of physical fitness parameters
A 6-minute walking test (6 MWT) was used to assess physical capacity. This test is reliable for evaluating the physical capacity not only for the patients with a wide range of diagnoses but also for the healthy children 19, 20, 21 . During the test, participants were separated into groups of 8. The participants were instructed to walk for 6 minutes along the boundary lines of a standard volleyball court (54 m). The test results were registered as the distance travelled in 6 minutes, expressed in meters.
Physical capacity was also assessed by maximum oxygen consumption (VO 2 max), which was calculated with the results of the 6-minute walking test and data about body mass index (BMI) entered into a formula developed by Vanhelst et al. (2013) 22 : VO 2 max (ml.kg.min -1 ) = 26.9 + 0.014 × distance travelled during the 6-minute walking test (in meters) -0.38 × BMI (kg/m2).
Physical fitness was also evaluated by applying The European Fitness Test (Eurofit) 23 in the following order: lie back and touch the exercise mat with their shoulders, and then sit up into the initial position with their elbows touching their knees. Participants must do a preparatory sit-up before the test begins.
The recorded result is the number of correctly completed sit-ups in 30 seconds.
Statistical Analysis
The statistical analysis was carried out with the IBM SPSS 20 software package.
A descriptive statistical analysis of the data was conducted, calculating the arithmetic mean of quantitative data, standard deviations (SD), minimum and maximum data limits (min-max) and frequency distributions of qualitative data. 
RESULTS
The analysis of physical activity data demonstrated that teenagers spent from 7. The analysis of posture evaluation in different physical activity groups demonstrated that the posture of teenagers in the low physical activity group was evaluated as poorer than that of teenagers in the moderate-vigorous physical activity group: the average sum of Hoeger points received by teenagers in the low physical activity group reached 36.7 ± 7.7 points, whereas teenagers in the moderate to high physical activity group were evaluated with an average of 39.1 ± 7.2 (p = 0.008) ( Figure 1 ). 
Groups according to physical activity n (%) Age (years) Gender
Figure 1. Spinal posture evaluation in different physical activity groups
The results of the spinal posture assessment in different body segments are presented in Table 2 . Table 3 .
Table 3. Physical fitness parameters in teenagers
The results of the physical fitness tests indicate that, during the 6-minute walking test, teenagers in the low physical activity group walked on average 63.2 meters less (p = 0.002), and their maximum oxygen consumption (VO 2 max) was 0.8 ml.kg.min -1 lower (p = 0.006) than that of teenagers in the moderate-vigorous activity group.
Teenagers in the low physical activity group did not perform as well in the explosive leg power and abdominal muscle endurance tests compared to teenagers in the moderate-vigorous physical activity group. On average, low physical activity teenagers jumped a distance 5.5 cm shorter (p = 0.005) and completed 1.6 fewer sit-ups (p = 0.050) than teenagers in the moderatevigorous physical activity group. No statistically significant differences were found in the results of the balance and flexibility tests. The results of the assessment of physical fitness parameters are presented in Table 4 . The moderate-vigorous physical activity (MVPA) of teenagers had a statistically significant and positive but very weak link with the distance travelled during the 6-minute walking test (r = 0.148, p = 0.010) ( Figure 3 ) and maximum oxygen consumption (r = 0.155, p = 0.009) (Figure 4 ), which demonstrates that teenagers who are more physically active achieved better results in the physical capacity test. 
Physical fitness parameters Min-max Mean±SD
Physical fitness parameters
DISCUSSION
Scientific research demonstrates that the majority of adults and children across the entire world are not sufficiently physically active, and this level of physical activity keeps decreasing in all age groups 24-26 . Aside from this, physical activity naturally decreases as children grow up 27, 28 .
Scientific research has established that only 1 in 5 children in the European Union is sufficiently physically active to satisfy recommendations for physical activity 29 . The results of our study also revealed that slightly more than a fifth of [11] [12] [13] [14] year old teenagers could be classified in the low-level activity group. We also observed that there were more girls in the low-level activity group than boys.
Physical activity is a lifestyle factor that can determine an individual's physical capacity 30 , which apart from being an important indicator of health in childhood and adulthood, is also a significant risk factor for cardio-metabolic diseases 31 . Scientific studies have provided evidence for the link between the aerobic capacity of children as well as teenagers and medium-high intensity physical activity 32 . Our study also showed that teenagers in the low physical activity group relate in different ways to the different health outcomes, physical activity programs should be designed to improve not only the levels of cardiorespiratory fitness but also muscular fitness and speed/agility 9 . It is also important to emphasize that adolescence is characterized by some specificities of the metabolism and the reactions of the organism. Physiologically, early adolescence is dominated by puberty and sexual development 41 . During normal puberty, height and body weight increase, bone mass and muscle mass increase, blood volume expands, and the heart, brain, lungs, liver, and kidney all increase in size 42 , so puberty affects almost all bodily systems.
However, very few studies have been conducted to examine the association between teenagers' physical activity and physical fitness parameters such as balance, flexibility, muscle power and endurance.
All studies have limitations. The main limitation of this study was that the sample is not large enough for regressive analysis and model construction, which would have allowed to establish causal links between physical activity and spinal posture as well as physical fitness parameters in early adolescence. The other limitation of the study was the indirect method for predicting VO 2 max, which may be less accurate than direct methods. Thus, it would be useful to continue research in this subject.
CONCLUSION
In the early stages of adolescence, spinal posture and physical fitness parameters had very weak correlations with physical activity level. On the other hand, teenagers of low physical activity were less physically capable than teenagers in the moderate to vigorous physical activity group.
Incorrect posture, weak leg power and weak abdominal muscle endurance were more frequent among teenagers of low physical activity. The findings underline the need for interventions to increase physical activity level and improve spinal posture as well as physical fitness in teenagers.
